were able to determine rates of catalytic decomposition of hydrogen peroxide using rotating disk electrodes of different materials. This particular forced convection system has been widely utilized in the field of electrochemistry, because the characteristics of its hydrodynamic flow are well understood.
This communication analyzes in detail the problem of convective diffusion to a rotating disk with specific application given for an electr·o-active species undergoing a catalytic reaction at the electrode surface.
As a result, rate constants for this catalytic step can be determined by chronopotentiometric techniques, without making any assumptions as to the form of the rate law or the relative magnitude of the kinetics. A rigorous mathematical derivation will establish the range of validity of the model proposed by Littauer and Tsai 4 , and allows for a precise interpretation of transition times.
Mathematical Formalism
Within the framework of approximations specified elsewhere 7 , the equation of convective diffusion to a rotating disk electrode is given by, a 2 c ac ac -+3z;;2--=
( 1 ) az;; 2 az;; ae where c is the concentration of the electrochemically active species. The dimensionless variables z;; and e , are related to y , the axial distance from the disk, and the time t, by (2) Initial and boundary conditions corresponding to a current step at the surface of the electrode can be expressed as, 
the reduced flux at the surface.
The solution to this problem can be formally written as a sum of two functions which independently satisfy the differential equation
where c 1 and c 2 are subject to initial and boundary conditions specified in EQ(6) and EQ (7) 
If the electroactive species is undergoing a catalytic {chemical)
reaction at the surface of the electrode, a steady state concentration profile will be established prior to the current step.
assumes an explicit functional form 8
Consequently, c (rl Defining initial and boundary conditions corresponding to those specified in E0(5) and EQ(6), and making use of Rosebrugh and Lash-Miller 12 solution in terms of Fourier series, an expression analogous to EQ(l3) is obtained.
The predicted values of 1\ arising from the two diffet'ent approximations 0 i.e., EQ(l3 and EQ(l7), arc compared with Hale's numerical solution in Table I , for the speci fie case lJ = 1 and -7- 
Consequently, EQ(22) can be rearranged to yield the same expression reported by Littauer and Tsai 4 , namely (24) 'where in this case, the critical current density, i , and k* are given 
